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The main aim of this work is to show the experience of
teaching Developmental Biology by the author at the Faculty of
Biology, University of Havana. The tendency of the qualifica-
tions obtained by the students in these courses during more than
15 years was analyzed, as well as the substitution of the labo-
ratories by practical classes or virtual laboratories. The career of
Biology at Havana University has ten semesters and Develop-
mental Biology is located in the eighth semester because of its
integrative approach. It is a mandatory course and the students
should receive previously courses of molecular biology,
genetics, and cellular biology, among others. The course com-
prises 80 h; half of which are on seminars and practical
activities. The main goals of the course are to present a compa-
rative view of animal development (gametogenesis, fertiliza-
tion, gastrulation, neurulation and organogenesis) and cellular
and molecular mechanisms that regulate development, such as
induction mechanisms, cell adhesion and migration and cell–
matrix interactions. Model organisms are emphasized and
evolutionary aspects receive appropriate attention. At the end of
the course the students have two options: an oral examination of
the main topics or the presentation of an oral and written report
from one of the selected themes, such as stem cells, cloning,
bioethics, and others current issues.
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Success of student-directed experimentation in a
developmental biology laboratory class
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The developmental biology laboratory experience is en-
hanced by student-directed experimentation and exploration of
the primary literature. Upper-level classes composed of mostly
seniors are especially suited for this design. Student presenta-
tions from two different semesters were compared. Each student
from semester #1 proposed an experimental procedure,
collected data, presented results to their peers, and critically
analyzed others' work. Students from semester #2 also
designed, carried out and presented data from experiments,
but were allowed additional time to investigate the primary
literature. During semester #2, a portfolio was maintained for
each student which contained student summaries of relevant
journal articles, experimental design proposals, data, and
feedback from the instructor. Presentations were evaluated by
the instructor, and the mean scores from each class were
calculated. The ability of students to critically analyze peers'
data was also assessed via the quality of questions following
presentations. Each student was required to ask at least two
questions of any other class members. The experience in
semester #2 resulted in more stimulating questions as well as
higher quality presentations. Students who were allowed more
time to investigate the literature gained a better understanding of




Novel use of primary literature in class promotes critical
thinking as well as interest in research careers
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We have devised a new approach to teaching undergraduate
Biology majors through intensive, guided analysis of primary
literature in class. Our approach, C.R.E.A.T.E. (Consider, Read,
Elucidate hypotheses, Analyze and interpret the data, and Think
of the next Experiment), uses a novel combination of peda-
gogical tools to guide students through analysis of journal
articles, highlighting the evolution of scientific ideas by focu-
sing on a module of four papers from the same laboratory.
Students become fluent in the universal language of data
analysis as they decipher the figures, interpret the findings, and
propose and defend further experiments to test their own hypo-
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